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ABSTRACT
The summary paper reports on and highlights the scientific discussions and development process for new expert-recommended 
physical fitness guidelines for individuals with Down syndrome that occurred at the inaugural International Summit on Health 
Benefits of Physical Fitness for People with Down Syndrome (ISFDS). The Summit was a two-day event held in May 2025 at 
the Massachusetts General Hospital in Boston that brought together leading international scientists, clinicians, self-advocates, 
community services and industries, and local and national advocacy organizations to discuss the latest research, therapies, and 
collaborative opportunities in physical fitness for individuals with Down syndrome. Day 1 focused on the current state of the 
science and the identification of research gaps; Day 2 featured working groups dedicated to developing collaborations, planning 
future research, and creating expert clinical guidelines on physical fitness in children and adults with Down syndrome using a 
Delphi approach.

© 2025 Wiley Periodicals LLC.

Abbreviations: DS, Down Syndrome; ISFDS, International Summit on Health Benefits of Physical Fitness for People with Down Syndrome; MGH DSP, 
Massachusetts General Hospital Down Syndrome Program.
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1   |   Introduction

Individuals with Down syndrome (DS) experience unique 
physiological characteristics, including hypotonia and lig-
amentous laxity (Bertapelli et  al.  2016), which contribute to 
delayed motor development, poor posture, difficulties with 
balance and coordination, and reduced proprioception (Rezaee 
et al. 2025). In addition to low muscle tone, chronotropic in-
competence (Merzbach et al. 2023; Guerra et al. 2003), auto-
nomic dysfunction (Frank et  al.  2023), and reduced aerobic 
capacity (Fernhall et  al.  2009) can also collectively contrib-
ute to significantly lower levels of physical fitness and phys-
ical activity throughout the lifespan (Ballenger et  al.  2023). 
Muscular strength, particularly in the lower extremities, is 
crucial for daily activities, and heightened adiposity, reduced 
bone mineral density, and diminished lean mass also contrib-
ute to lower cardiorespiratory fitness (Stojanović et al. 2025). 
In combination with environmental and social barriers (Love 
and Agiovlasitis 2016; Shields et al. 2013), these physiological 
differences result in low participation in moderate-to-vigorous 
physical activity (Covain et  al.  2023) and a heightened risk 
for obesity (Pitchford et al. 2018), insulin resistance (Bricout 
et al. 2008), sleep apnea (Nguyen et al. 2021), and other car-
diometabolic conditions (Covain et al. 2023).

Structured physical activity programs have shown promise 
in improving cardiorespiratory fitness, muscle strength, bal-
ance, and functional mobility in individuals with DS (Hardee 
and Fetters 2017). However, there is currently no consensus on 
optimal intervention design, frequency, intensity, or duration 
(Ballenger et al. 2023; Muñoz-Llerena et al. 2024). Emerging re-
search suggests that physical activity may positively influence 
cognitive function and offer neuroprotective benefits (Ptomey 
et al. 2018), particularly in the context of Alzheimer's disease, a 
condition that affects nearly 90% of individuals with DS by the 
end of life (McCarron et al. 2017; Hithersay et al. 2019). Studies 
have shown that exercise can enhance neural glucose metab-
olism, improve neural processing efficiency, increase neural 
excitability, enlarge hippocampal volume, and promote neuro-
plasticity (Duan and Li  2025). However, overall, the evidence 
remains limited and inconsistent (Merzbach et al. 2023; Frank 
et al. 2023).

Significant gaps remain in understanding how to adapt and tai-
lor fitness and exercise interventions to meet the specific physio-
logical responses of individuals with DS (Boer and Moss 2016a; 
Hilgenkamp, Beck, et al. 2024; Kashi et al. 2023). These include 
attenuated heart rate and blood pressure responses, impaired 
autonomic regulation (Fernhall et  al.  2013), and differences in 
energy metabolism (Fernhall et al. 2009). Long-term studies are 
scarce, and there is limited translation of existing research into 
scalable, community-based models that can be broadly imple-
mented (Hardee and Fetters 2017). In addition, there are currently 
no existing clinical recommendations for physical fitness specific 
to people with DS to guide clinicians, patients, and families.

2   |   Methods

In May 2025, the Massachusetts General Hospital in Boston, 
USA, hosted an International Summit on the Health Benefits 
of Physical Fitness for People with Down Syndrome (ISFDS). 
Funding support for ISFDS was provided by three not-for-
profit organizations: the National Down Syndrome Society, the 
Massachusetts Down Syndrome Congress, and LuMind IDSC 
Down Syndrome Foundation. This two-day scientific meeting 
on May 15 to 16, 2025, aimed to bring together leading scien-
tists and clinicians from around the globe to discuss the latest 
research and therapies, promote knowledge exchange across 
the scientific community, and forge new collaborative oppor-
tunities in the field of physical fitness for individuals with DS 
(Figure  1). The Summit featured 2 days of engaging presen-
tations (Figure  2), discussions, and collaborative planning. 
Day 1 focused on the current state of the science on physi-
cal fitness in people with DS, with presentations by Summit 
participants (see Abstract Information Presented by Summit 
Attendees section below), along with a participatory process 
for identifying gaps in the science and research in physical 
fitness in DS. Day 2 consisted of working groups dedicated to 
fostering translational research in fitness in Down syndrome 
by formulating collaborations, bridging basic science research 
with clinical research and through to clinical care and out-
comes, planning for future research, and the initial develop-
ment of expert recommendations on physical fitness in DS. 
The Summit featured a diverse panel of international experts 

FIGURE 1    |    Demographics of the 2025 International Summit on the Health Benefits of Physical Fitness for People with Down Syndrome (ISFDS).
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in physical fitness in DS, exercise physiology in DS, and re-
lated scientific fields of study.

3   |   Abstracts of Information Presented by 
Attendees at Summit by Topic

3.1   |   Assessing Activity and Quality of Life

Nicolas Oreskovic, MD, MPH (USA) presented on physical ac-
tivity in children and adults with DS. He presented on physi-
cal activity patterns, preferences, barriers, and counseling. He 
described methods for collecting objective physical activity 
in DS, including objective accelerometry measurement, and 
reported on low health-enhancing physical activity and high 
sedentary time levels in DS, presented data on physical activ-
ity intensity levels by age, sociodemographic, and weight cate-
gories (Oreskovic et al. 2020). He shared findings on common 
caregiver-reported physical activity preferences in individuals 
with DS, including dancing and walking, along with common 
caregiver-reported DS-specific physical activity facilitators, 
including enjoyment, rewards, and exercise partners, and 
barriers, including boredom and transportation (Oreskovic 
et al. 2022; Schultz et al. 2023). He then reported on the dif-
ference in the prevalence of physical activity counseling by 
primary care physicians and DS-specialists (Harisinghani 
et  al.  2024). Oreskovic ended the talk by discussing the im-
portance of understanding physical activity levels in indi-
viduals with DS, given the role of physical activity in health 
and common co-occurring medical conditions, quality of 
life, and healthy aging in DS (Oreskovic et al. 2023; Hendrix 
et al. 2021).

Stephanie Santoro, MD (USA) gave a talk on measuring health 
using surveys in DS, and presented on the Down Syndrome 
Health Measure (DSHM). She summarized her research to 
develop a survey item pool including: focus groups and expert 
panels (Santoro, Cabrera, Haugen, et  al.  2023), development 
of a conceptual model (Santoro, Cabrera, Co, et al. 2023), and 
cognitive interviews. She described recruitment efforts (Shaffer 
et al. 2025; Witt et al. 2025) to survey 542 caregivers of individ-
uals with DS age 0 to 21 using the novel DSHM. Analysis shows 
the DSHM to be population-specific, content-valid with accept-
able internal consistency and test–retest reliability. Dr. Santoro 
highlighted that the DSHM is freely available to researchers 
and clinicians who wish to study health in individuals with DS 
(Santoro, Baker, Blake, et  al. 2023), and she can be contacted 
(ssantoro3@mgh.harvard.edu) for more information, for access 
to the DSHM and associated scoring guide.

3.2   |   Exercise Interventions

Lauren Ptomey, PhD, RD, LD (USA) presented on remote ex-
ercise for the prevention of Alzheimer's Disease in adults with 
DS. She reviewed that Alzheimer's disease (AD) is the lead-
ing cause of death in individuals with Down syndrome (DS) 
(Fortea et  al.  2020; Iulita et  al.  2022), and presented evidence 
indicating that participation in moderate-to-vigorous physical 
activity (MVPA) may prevent or delay the onset of AD (Ptomey 
et  al.  2018; Fleming et  al.  2021; Pape et  al.  2021). She shared 
findings on a randomized study evaluating the feasibility and 
potential effectiveness of using remotely delivered home-based 
group exercise to increase daily MVPA in adults with DS prior 
to the onset of AD (Ptomey et al. 2020). She presented successful 

FIGURE 2    |    Conference presentations by topic.
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techniques the study used to maximize participant retention 
and attendance at exercise, support, and education sessions. 
Ptomey reviewed how these study results support the finding 
that patients who engage in remotely delivered group exercise 
3 days a week, in conjunction with twice monthly support and 
education, are feasible and potentially effective for increasing 
daily MVPA and cardiorespiratory fitness to a level that may im-
pact health and cognitive parameters in adults with DS.

Dan Gordon, PhD (UK) discussed the role of exercise in physical 
and cognitive attributes in adults with DS and presented findings 
from the MinDSets Study. He reviewed the aims of the MinDSets 
study, namely to explore the benefits of prescribed exercise on 
physical, cognitive, and psychosocial health benefits for adults 
with Down Syndrome (Merzbach et al. 2023). He described how 
the collaborative study MinDSets brought together partners 
from the Canadian Down Syndrome Society (CDSS), Google, 
FitBit, Posit Science, FCB, and Bliss to establish a multi-centre 
study (Merzbach et al. 2024). Gordon presented on study enroll-
ment, which included 83 participants from five continents, and 
on the physical fitness and self-reported study outcomes, which 
included a modified version of the six-minute walk test, general 
self-efficacy, satisfaction with life, short term memory func-
tion, sustained attention, selective attention, and perception of 
mood states. He presented on the study's use of a novel, bespoke, 
computer application used to measure self-reported outcomes. 
He reviewed the study interventions, which included walking/
jogging sessions and cognitive training, and then presented the 
significant study findings, which included improvements in the 
six-minute walk test, vigilance, selective attention, and mood, 
including sustained longer-term improvements at 18 months. 
Gordon discussed how the changes may be attributed to changes 
in optic flow and the need for greater spatial awareness and short 
term memory processing when undergoing exercise. He con-
cluded by calling for future research into assessing the impact 
of prescribed activity loads on cognitive function and the genetic 
components contributing to these responses.

Don Keiller, PhD (UK) presented on the effects of prescribed 
exercise on physical and cognitive health in individuals with 
Down syndrome (DS). He reviewed the limited existing re-
search on exercise-related benefits for people with DS, including 
improvements in fitness, cognition, and well-being, based on a 
literature search (Cain  2026). He noted gaps in data on types 
of exercise and regional differences in access, which are being 
explored through an international questionnaire (Cain  2026). 
Keiller shared findings on individual variability in exercise re-
sponse, influenced by genetic factors (Chung et  al.  2023), and 
highlighted that many relevant alleles are located in non-coding 
regions of the genome (Chung et al. 2023). He emphasized the 
importance of gene regulation in DS (Chapman et al. 2024) and 
concluded with plans for an intervention study combining exer-
cise and genetic analysis to identify genetic profiles most respon-
sive to aerobic exercise.

3.3   |   Functional Fitness and Aging

Kieran Reid, PhD, MPH (USA) presented on functional fitness in 
adults with Down syndrome (DS), focusing on physical impair-
ments that limit independence and reduce quality of life. He noted 

that while life expectancy in DS has improved, it is often accom-
panied by earlier functional decline (Shields 2021). He reviewed 
evidence that resistance training improves muscle strength in 
DS but emphasized that its impact on functional outcomes re-
mains unclear (Shields  2021; Melo et  al.  2022). Drawing from 
research in older adults, he highlighted muscle power as a key 
predictor of functional ability, noting that it declines more rap-
idly than strength and may yield greater benefits from targeted 
training (Reid and Fielding 2012; Reid et al. 2015). He proposed 
that evaluating muscle power impairments in DS may inform the 
development of more effective exercise interventions aimed at 
maintaining independence and enhancing quality of life.

Pieter Boer, PhD (South Africa) presented on functional fitness 
in adults with Down syndrome (DS), focusing on age-related de-
clines and tailored assessment tools (Boer  2021). He described 
the development of a standardized functional fitness test spe-
cific to individuals with DS (Terblanche and Boer 2013; Boer and 
Moss 2016b, 2016c) and shared findings from a 12-year longitu-
dinal study showing significant declines in balance, flexibility, 
strength, and aerobic capacity (Boer 2024). He emphasized that 
these declines often fall below the thresholds needed for indepen-
dent living and highlighted the importance of early and ongoing 
physical activity. He reviewed multiple exercise interventions—
such as aerobic training, interval training, swimming training, 
resistance training, and dance-based programs—that led to sig-
nificant improvements in functional fitness and reductions in 
BMI (Boer and Moss 2016b; Steyn et al. 2024; Boer 2020; Boer 
and de Beer 2019). He also presented research validating the Test 
of Gross Motor Development (TGMD) for use in children with 
DS (Abiodun-Salawu and Boer  2025) and shared insights from 
the 2023 Global Games, noting unique pacing challenges in elite 
athletes with DS compared to those with other intellectual dis-
abilities (Boer et al. 2025). Lastly, insights regarding a modified 
treadmill protocol for adults with DS (Boer 2023) and cerebral ox-
ygenation in adults with and without DS were shared (Boer 2025).

Sarah Mann, DPT, MBA (USA) presented on physical therapy 
(PT) and PT-based exercise for individuals with Down syn-
drome (DS), emphasizing the role of evidence-based practice 
in program development. She introduced the Mann Method 
PT-Based Exercise Program, a systems-based framework 
grounded in the International Classification of Functioning, 
Disability and Health (ICF) Systems Review Model, tailored 
to address the unique musculoskeletal, vestibular, and motor 
coordination needs of individuals with DS (Mann et al. 2023). 
She outlined key intervention areas, including foundational 
strength, hip stability, visual-vestibular coordination, en-
durance, muscle tension, and reflex integration (Guerrero 
et  al.  2023). Mann highlighted her team's expertise in gait 
analysis, orthotic recommendations, and both in-person and 
telehealth physical therapy (PT) services (Hilgenkamp, Lum, 
et al. 2024). She also shared contributions to the GiGiFIT pro-
gram, which delivers PT-based fitness programming across 
the lifespan in collaboration with GiGi's Playhouse Inc. The 
Mann Method team is expanding through continuing edu-
cation initiatives for PT providers working with the DS pop-
ulation. Mann concluded by calling for further research on 
musculoskeletal and visual-vestibular conditions in DS, or-
thotic interventions, telehealth delivery, and provider training 
strategies.
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3.4   |   Exercise Physiology

Véronique Bricout—Serrurier, PhD (France) presented on phys-
ical fitness in adults with Down syndrome (DS), drawing from 
lab-based studies and clinical trials. She reported that indi-
viduals with DS typically have lower fitness levels (Mendonca 
et  al.  2010) and identified several contributing physiological 
factors, including dysautonomia, high fat mass, hormonal im-
balances, reduced fat oxidation, and insulin resistance. She 
highlighted chronotropic incompetence—low peak heart 
rate—as a key factor limiting aerobic capacity in DS (Guerra 
et  al.  2003), with potential links to higher cardiac risk (Day 
et al. 2005). She emphasized that both physiological (Barr and 
Shields 2011) and lifestyle factors, such as sedentary behavior, 
may contribute to reduced fitness (Rimmer et al. 2004). Bricout 
concluded by advocating for tailored physical activity programs 
as non-pharmacological strategies to improve health in DS, and 
called for further research into how exercise interventions affect 
long-term outcomes and quality of life.

Bo Fernhall, PhD (USA) presented on physiological mecha-
nisms underlying reduced physical work capacity in adults 
with Down syndrome (DS). He focused on autonomic dys-
function, highlighting that individuals with DS consistently 
exhibit lower maximal heart rates during exercise (Fernhall 
et  al.  2001), likely due to a blunted sympathetic response 
and reduced catecholamine levels (Fernhall et  al.  2009). He 
shared findings from treadmill and isometric exercise studies 
showing lower heart rate, blood pressure, and altered para-
sympathetic modulation in DS compared to controls (Fernhall 
and Otterstetter 1985). He also discussed evidence of reduced 
baroreceptor function and a diminished metaboreflex re-
sponse (Heffernan et al. 2005). Fernhall concluded that these 
autonomic impairments likely limit oxygen delivery during 
exercise, contributing to the low work capacity seen in indi-
viduals with DS.

Thessa Hilgenkamp, PhD (USA) summarized over 18 years 
of research on physical activity, fitness, and cardiovascular 
health in adults with intellectual disabilities, particularly DS. 
Her work showed that adults with DS face unique cardiovas-
cular risks, including elevated morbidity and mortality despite 
some protective traits (De Leeuw et al. 2025). Low cardiore-
spiratory fitness, a key predictor of mortality, is consistently 
observed in this population, likely due to physiological barri-
ers such as autonomic dysfunction and impaired blood flow 
regulation (Fernhall et  al.  2013). Studies confirmed blunted 
vascular responses during exercise and other tasks (Mann 
et  al.  2023). To address these challenges, a tailored physical 
therapy-based intervention (the Mann Method PT program) 
was developed (Mann et al. 2023) and demonstrated positive 
effects on strength, endurance, and balance in a randomized 
controlled trial (Guerrero et al. 2023). Dr. Hilgenkamp empha-
sized the importance of continued research and implementa-
tion of accessible, DS-specific exercise programs to support 
long-term cardiovascular health (Hilgenkamp et al. 2025).

Nashwa Cheema, PhD (USA) and Joshua Tam, PhD (USA) 
presented on photobiomodulation (PBM) therapy and its po-
tential applications for muscle function. They described PBM 
as a non-invasive technique using red and near-infrared light 

to stimulate cellular processes, reduce inflammation, and 
support tissue repair (De Freitas and Hamblin  2016). They 
reviewed animal and human studies showing that PBM may 
improve physical performance and reduce fatigue-related 
muscle damage (Ferraresi et  al.  2016), though underlying 
mechanisms remain unclear. They shared findings from a 
mouse study using treadmill fatigue testing, where PBM im-
proved performance and muscle regeneration. RNA sequenc-
ing showed increased expression of genes involved in tissue 
repair. They noted the lack of standardized PBM treatment 
parameters and highlighted the need for further research, 
particularly in populations with muscle dysfunction. While 
no PBM studies currently target physical fitness in individu-
als with Down syndrome (DS), early studies suggest potential 
cognitive benefits (Mannu et al. 2019), and clinical trials are 
underway (Vieira et al. 2024). They concluded by emphasizing 
PBM's promise as a safe, FDA-cleared, and easily translatable 
therapy for muscle weakness.

3.5   |   Inclusive Fitness

Greg Austin, MBA (USA) talked about his experience establish-
ing and building a business centered on providing inclusive PT 
options for individuals with disabilities, including individuals 
with DS.

Brendan Aylward and Chris Joyce, DPT, PhD (USA) discussed 
expanding inclusive fitness pathways for individuals with DS. 
Their organization, AdaptX, is a nonprofit dedicated to im-
proving health and fitness access for individuals with disabil-
ities through education, research, advocacy, and opportunity. 
Embedded within AdaptX is the Rick Hoyt Research Lab, which 
focuses on two key areas of clinical and translational science: 
(1) optimizing exercise delivery for individuals with intellectual 
and physical disabilities, and (2) implementing accessible, in-
clusive fitness environments. They shared findings from foun-
dational studies supporting these goals and highlighted recent 
work aimed at advancing their mission. Their presentation 
opened the door to future collaborations with researchers and 
professionals in health and physical activity.

Melissa Reilly shared her personal story of living with Down 
syndrome, highlighting the role of physical activity–particularly 
the positive impact that Special Olympics has had on her life.

3.6   |   Community and Not-for-Profit Organizations

Representatives from the National Down Syndrome Society, 
The Massachusetts Down Syndrome Congress, and Special 
Olympics presented on the role of DS organizations in sup-
porting, funding, and collaborating on health and physical 
fitness research in DS as well as disseminating findings in the 
community.

4   |   Delphi Process

To derive expert-guided clinical recommendations for physical 
fitness in DS, we applied a modified Delphi method based on an 
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iterative feedback and voting process (Adler and Ziglio 1996). 
We decided a priori on an 85% agreement threshold require-
ment to achieve recommendation status. In accordance with 
the Delphi method, the panel participants consisted of experts 
in the field of fitness in DS; the voting process was anonymous 
and iterative, with opportunity for feedback at each round, 
with anonymized analytics and feedback disseminated to all 
panel participants after each round of voting, and agreement on 
the consensus threshold requirement determined prior to the 

initiation of the voting process. Twenty-three experts partici-
pated on the panel, each with the option to abstain from voting 
during each round on any recommendation for which they felt 
they did not obtain sufficient expertise to vote. The first round 
of in-person voting occurred during the Summit, with subse-
quent iterative rounds of electronic voting conducted asynchro-
nously after the Summit conclusion. Four rounds of voting were 
conducted in total throughout the Delphi process to achieve 
consensus on all recommendations.

TABLE 1A    |    Recommended guidelines for promotion of physical fitness for persons with DS.

Age (years) Category Recommendation Strength of evidence

5–12 Aerobic Daily movement encouraged, with a goal of at least 
30 min or more at a moderate or greater intensity

Weak to Moderate

Muscle Daily muscle use, including any combination of play activities, 
sports that use body weight, or full body exercises

Weak to Moderate

Balance At least twice weekly non-structured exercises, multi-
component physical activities, or physical play activities

Moderate

13–17 Aerobic Daily movement encouraged, with a goal of 30 min 
or more at a moderate or greater intensity

Weak to Moderate

Muscle At least 3 days of muscle use, including any combination of play 
activities, sports that use body weight, or full body exercises

Moderate

Balance 2–3 times per week; 15–20 min sessions Moderate

18+ Aerobic Daily activity with a goal of achieving at least 150 min per 
week of moderate or higher intensity movement

Weak to Moderate

Muscle 2–3 times per week; 2–3 sets of 6–12 repetitions at 
moderate to hard intensity; 30–60 min sessions

Moderate to Strong

Balance 2–3 times per week; 20–30 min sessions Moderate

TABLE 1B    |    Examples of physical fitness exercises for persons with DS by age and category.

Age (years) Category Examples

5–12 Aerobic Playground activities (tag, jungle gym, hopscotch), individual sports 
(martial arts, swimming), team sports (soccer, basketball, kickball)

Muscle Bodyweight, resistance bands, light weights, obstacle courses

Balance Playful activities like hopping, skipping, single-leg stance, balance beam, throwing and catching

13–17 Aerobic Running, stationary bicycle, outdoor bicycle, swimming, hiking, dance, team sports, individual 
sports, whole body exercise, roller skating/inline skating/skateboarding, cross-country skiing

Muscle Bodyweight, resistance bands, gym equipment, obstacle courses

Balance Tandem stance, single-leg squats, unstable surfaces, yoga, dance, circus and gymnastics 
activities, lateral tilts, front-to-back tilts, over-under passes with ball, throwing and catching

18+ Aerobic Brisk walks, running, stationary bicycle, outdoor bicycle, rowing, swimming, 
water aerobics, interval training, dance, hiking, individual sports, whole body 

exercises, roller skating/inline skating/skateboarding, cross-country skiing

Muscle Machines, free weights, resistance bands, bodyweight

Balance Heel-to-toe walking, tandem stance, single-leg stance, weight shifts, balance 
boards, Tai Chi, adapted dance, gymnastics, Pilates, walking on low balance 

beam, lateral tilts, front-to-back tilts, over-under passes with ball
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5   |   Recommendations

5.1   |   Guidelines on Fitness for Persons With DS

An output of ISFDS was the creation of a Delphi method 
derived expert-guided cinical recommended guidelines for 
physical fitness promotion in children and adults with DS 
Table 1A.

5.2   |   Physical Fitness Activity Type Examples

Accompanying the recommended physical fitness promotion 
guidelines, ISFDS created an accompanying Delphi method 
derived expert-guided examples of physical fitness exercises for 
children and adults with DS Table 1B.

A major focus of the Summit was fostering new collabora-
tions and networking opportunities to advance the science 
of physical fitness in DS. The Summit brought together an 
international group of researchers and scientists, along with 
local, national, and international DS organizations to drive 
new research in physical fitness and related fields, broaden 
networks, and foster new collaborations. During the Summit, 
attendees collaboratively worked to assess and identify gaps 
in the current understanding of fitness in DS and began devel-
oping novel approaches to study the knowledge gaps. These 
transformative collaborations underscore the importance of 
the Summit. The interdisciplinary engagement of clinicians, 
scientists, and community organizations advanced our under-
standing of the physiology and impact of fitness in DS, and 
affirmed the prioritization of patient-first research, interven-
tions, and programming.
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